Objective The use of the internet as a source of health information and link to healthcare services has raised concerns about the ability of consumers, especially vulnerable populations such as older adults, to access these applications. This study examined the influence of training on the ability of adults (aged 45+ years) to use the Medicare.gov website to solve problems related to health management. The influence of computer experience and cognitive abilities on performance was also examined. Design Seventy-one participants, aged 47e92, were randomized into a Multimedia training, Unimodal training, or Cold Start condition and completed three healthcare management problems. Measurement and analyses Computer/internet experience was measured via questionnaire, and cognitive abilities were assessed using standard neuropsychological tests. Performance metrics included measures of navigation, accuracy and efficiency. Data were analyzed using analysis of variance, c 2 and regression techniques. Results The data indicate that there was no difference among the three conditions on measures of accuracy, efficiency, or navigation. However, results of the regression analyses showed that, overall, people who received training performed better on the tasks, as evidenced by greater accuracy and efficiency. Performance was also significantly influenced by prior computer experience and cognitive abilities. Participants with more computer experience and higher cognitive abilities performed better. Conclusions The findings indicate that training, experience, and abilities are important when using complex health websites. However, training alone is not sufficient. The complexity of web content needs to be considered to ensure successful use of these websites by those with lower abilities.
BACKGROUND AND SIGNIFICANCE
Within the healthcare arena, there is a growing emphasis on health self-management, where consumers are increasingly being asked to assume new responsibilities with respect to health management activities. The internet is becoming a focal point for these activities and has become a popular means of communicating information about health topics and services. The US government is also increasingly using the internet as a forum for the exchange of information and services.
In 2010, 80% of internet users and 57% of the total adult population searched online for information about a disease or medical problem, medical treatment, or health professionals. 1 Consumers also report that internet health information has an influence on decisions about seeking care, treatment choices, and physician interactions. 2 Unfortunately, many 'e-health' applications have been designed without considering the needs and characteristics of diverse user groups and thus have increased the complexity of the demands of healthcare engagement. 3 Particularly vulnerable groups include those who are less educated, less literate, and older.
Although older adults are receptive to using the internet for healthcare tasks, 4 5 they often have more difficulty engaging in internet-based health information seeking. 4 6 For example, in a prior study, 4 we found that older adults with prior computer experience had difficulty using the Medicare website (Medicare.gov) to solve problems related to benefits coverage. We also showed that older adults with less technology experience and lower cognitive abilities are less successful when engaging in health information seeking. 6 7 Likewise, data from the Health and Retirement Survey 8 indicate that people with lower cognitive abilities were less likely to enroll in the Medicare Part D program and less likely to use the internet for enrollment. Lack of access to internet-based health services among older adults is particularly problematic given that they typically have more health problems 9 and use more healthcare services than younger adults. 10 This access must extend beyond simple access to the equipment and the internet to also include having the requisite skills, technical support, and the appropriate and meaningful content.
If the benefits of e-health applications are to be realized by all consumer groups, information is needed about factors related to users' acceptance of, and ability to understand and use, internet health applications. 11 Intervention strategies are also needed to help people effectively use these applications. Perceived usefulness and perceived ease of use are two important predictors of patients' acceptance and self-reported use of web-based health self-management technology. 12 In this study, we built on our previous research 4 and investigated the influence of training, cognitive abilities, and prior internet experience on the ability of adults (aged 45+ years) to use the Medicare.gov website to perform tasks related to health insurance benefits and coverage. Specifically, we examined the potential benefits of two online training strategies: a Unimodal program (text only) and a Multimedia program (text, speech and animation). We chose online training, as e-learning is increasingly becoming a popular form of instruction. Potential benefits of e-learning include flexibility, convenience, and working at one's own pace and from any location where the requisite technology is available. 13 Multimedia formats may be especially advantageous to older users. By emphasizing the visual and auditory sensory modalities, these formats offer the potential for reducing cognitive load by distributing information over both of these modalities which, by themselves, are each limited in capacity. 14 15 Effective use of narration can also be used to reduce the amount of text information and afford more optimal use of the different limited capacity memory systems in working memory. 16 The auditory modality also allows an opportunity to provide cues on where to focus attention to find and process textual or pictorial information more efficiently. Overall, multimedia formats provide a potentially stronger basis for integrating information in working memory, thereby ensuring deeper learning and a greater ability for concepts to be available for future recall. 17 18 This may be particularly important for older learners who may have decreased information-processing capacities and may be more prone to cognitive overload in new learning situations. Prior data 19 indicate that multimedia-based instruction seems promising for older adults; however, as cautioned by the investigators, these formats need to be tested on more complex and varied applications.
One important caveat is that the Medicare.gov website is broad and provides users with the opportunity to perform a wide variety of activities and solve a variety of different and relatively complex tasks. In this study our objective was not to examine the use of training as a means for learning the rules, regulations, and content of the Medicare system. The focus instead was on presenting a broad tutorial to help orient the user to the homepage and content of the website and to facilitate navigation through the website. In this regard, we examined the impact of the training strategies on a set of representative tasks that could be commonly performed on the website. We also investigated the role of cognitive abilities on performance, as our previous work has shown that these abilities are important to internet-based health information seeking. Understanding the link between these abilities and performance provides important information for the design of health websites and aiding tools. We also examined the role of prior internet experience, as understanding how prior experience influences performance also yields important information for the design of training programs.
METHODS Sample
The sample included 61 adults aged 45+, recruited via advertisement from the South Florida community. This included advertisements describing the study and entry criteria in community newspapers and newsletters, placing flyers in senior centers and libraries, and speaking at senior centers and community agencies. All participants were required to be noncognitively impaired (a score $27 on the Mini Mental Status Examination (MMSE), 20 ) have no indications of depressive symptoms (a score $28 on the Center for Epidemiological Studies Depression Scale (CESD) 21 ), have at least 20/40 near and far vision with or without correction, have non-impaired hearing with or without correction, be English speaking, and have internet experience. The institutional review board of the University of Miami approved the study. All data were collected at the University of Miami Miller School of Medicine in a laboratory setting. Written consent was obtained from all participants who were compensated with US$65.00.
Procedure Overview
The tasks were performed on a Dell desktop computer using the Windows XP operating system. The system was configured with Microsoft Internet Explorer 6.0, the Hypercam 2.10 screen capture utility, 22 and Windows Media Player. The Hypercam screen capture utility enabled each participant's onscreen interactions to be recorded in the form of a Windows-based digital movie.
Data were collected on an individual basis over 2 days. After telephone screening, eligible participants were scheduled for participation. On day 1, participants were administered the MMSE, CESD, and vision 23 and hearing 24 tests, and they completed a background questionnaire, a technology, computer and internet experience questionnaire, 25 and a test of Health Literacy (STOFHLA). 26 On day 2, to ensure that everyone had familiarity with basic computing and internet skills, participants were given a review and practice on basic mouse and Window operations. 6 Following a break, they proceeded to the training or cold start protocols, had an additional break, and performed the experimental tasks.
Overview of the training conditions
Both training conditions were designed to provide an overview of the content on the Medicare.gov website and instructions on how to navigate the website and access various features. Training was targeted toward facilitating navigation through the site and not on skills related to completing a particular task (eg, determining eligibility requirements, selecting a health insurance plan). The goal was to provide information about the content on the site and how to navigate pages using links, buttons, menus and check boxes, and the Medicare.gov home page (figure 1A) including the banner, sidebar, spotlights area, and search tools area.
Multimedia Training
The Multimedia Training module (developed using Adobe Flash) presented the information in both a visual and auditory format and included graphics and animation. The training was divided into segments and each segment could be reviewed as often as desired. Participants had the opportunity to return to any segment using a menu containing links to all segments (figure 1B). The narrated audio component 'walked' the user through a segment and was complemented by on-screen text that highlighted important features in the narration. Participants had up to 45 min to complete the training. 
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Unimodal Training
The Unimodal Training presented content identical with the Multimedia condition but in a visual format within the context of a Microsoft PowerPoint presentation. Participants were able to review the information on the slides as needed and had up to 45 min to complete the training.
There were no differences in time spent in training between the two training conditions (F(1,28) ¼0.65, p>0.05). On average, those in the Multimedia condition spent about 27 min (M¼26.66, SD¼3.29) interacting with the training module, and those in the Unimodal condition spent about 25 min interacting with the module (M¼24.36, SD¼10.27).
Cold Start/No Training condition
To control for contact time differences between the Cold Start/ No Training condition and the training conditions, those assigned to the Cold Start condition were asked to spend 30 min browsing on the internet.
The experimental tasks
Participants were asked to use the Medicare.gov website (http:// www.medicare.gov) to complete three fictitious healthmanagement tasks (online appendix 2). The first task required participants to find the three closest dialysis centers in a given neighborhood to help them with the care of their mother, and to select a center open at specific hours that had the best quality ratings for anemia control. The second task required participants to appeal a prescription refill denial. The third task involved selecting a prescription drug plan, determining annual costs and monthly premium costs associated with the plan, and assessing changes in costs with generic versions of medications. Participants were provided with a fictitious address and a list of three required medications and required dosages (eg, Liptor, 10 mg daily). All three tasks had multiple steps (stages) that required completion. Participants were asked to write down their responses to the tasks. In addition, their performance was captured using Hypercam. Participants were allotted 25 min to complete tasks 1 and 2 and 45 min to complete task 3. These times were based on prior experience with these types of tasks for this population. 4 
RESULTS
Outcome measures
Three performance measures were derived for each task on the basis of the written responses and data from the Hypercam screen capture utility. An accuracy score (A) was computed which was a composite measure of the correctness of the written response (C¼ actual score (X)/maximum score) and the number of correct actions completed (F ¼ actual actions (Y)/ correct actions). Correct actions represented actions the participant needed to complete to access the information needed to solve the problem (eg, click on a link) and reflected the extent to which a participant traversed the website correctly. Task An efficiency measure was defined as the accuracy score for the task divided by the natural log of time taken for the task (A/T). A measure of navigation was derived by dividing each task into stages and subsequently computing the degree to which a participant traversed through these stages. Tasks 1 and 2 had six stages and task 3 had seven stages.
Coding of the written responses and the video capture data was standardized and guided by coding sheets. The coding was based on methods developed in our prior research 4 6 and involved a comprehensive identification of all steps and actions required for completion of the task. Examples of coded items from the screen capture data included: clicking essential buttons and links, entering information (eg, a zip code), and viewing webpages.
Analyses
Descriptive statistics were used to summarize performance on the tasks and responses to questionnaires. c 2 tests and one-way analyses of variance (with condition as the grouping factor at three levels) were used for comparing participants on demographics, cognitive abilities, and performance outcomes. Pearson product moment correlations were computed to examine relationships between participant characteristics (eg, age, cognitive abilities) and performance.
Given that the three tasks were chosen to have generalizability across common tasks that are performed using the website and that training focused on general use of the site, the values of each performance measure across the three tasks were combined, resulting in an average measure of accuracy, efficiency, and navigation.
We conducted hierarchical regression analyses to examine the role of individual characteristics such as cognitive abilities and internet experience as predictors of performance, and to examine the impact of providing training on performance after controlling for differences on these variables. All data analysis was conducted using IBM SPSS Statistics V.19.
Study participants
Of the 148 participants who were screened for eligibility, 16 expressed disinterest after screening, 51 did not attend their scheduled appointment, six were disqualified on the basis of the MMSE, and four on the basis of the CESD. Of the remaining 71 who were randomized to one of the three conditions, five quit after randomization, two were disqualified because of lack of computer experience, two were disqualified because of problems with English, and one was disqualified because of tremors associated with Parkinson's disease (figure 2).
The 61 study participants who completed the study included 25 men (41%) and 36 women (59%) ranging in age from 47 to 92 years (M¼70.38, SD¼10.5). With respect to ethnicity, the sample included whites (69%), Hispanics (13%) and Black/ African Americans (15%). The participants were fairly well educated; 56% of the participants had a college degree or beyond (table 1) . Most of the participants were not working (72.1%) and reported that they were healthy. The mean score for health literacy was about 34 (M¼34.08, SD¼1.91), indicating that on average the sample had adequate health literacy.
Twenty-one participants were randomized to the Cold Start condition, 21 to the Unimodal condition, and 19 to the Multimedia condition. There were no differences among the three conditions with respect to participant age, educational level, employment status, health status, prior computer experience, or component cognitive abilities (all p values >0.05). However, there was a difference in prior internet use (F(2, 58) ¼4.68, p¼0.013, h activities (eg, banking/money management, entertainment) online. Only 23% of the sample had enrolled in Medicare-Part D at the time of the study, and, of those who enrolled, only one enrolled online and this person used the Medicare website.
Comparison of the training conditions
The analyses of variance revealed that there were no differences among the three conditions in performance accuracy or performance efficiency (all p values >0.05). However, there was a trend in the data indicating that those in the Multimedia condition had higher accuracy than those in the other two conditions (table 1) .
We also examined the number of participants who successfully navigated through the stages of the tasks. Forty-two per cent of the sample navigated through all six stages of task 1, 66% of the sample navigated through all six stages of task 2, and 44% navigated through all seven stages of task 3. There were no differences in navigation across the three conditions (F(2, 55) ¼2.07, p¼0.14, h 2 ¼0.07).
Predictors of performance
For the regression analyses, prior internet experience was entered as the first step, the measures of cognitive abilities were added as the second step, and training was added as the third step, which was followed by age. We added training as the third step to examine if training had an impact after differences in prior internet experience and cognitive abilities had been controlled for. As there were no differences between the two training conditions in the accuracy and efficiency measures, we combined the conditions and compared training with no training. Selection of the cognitive ability measures was based on the results of correlational analyses. Age was included in the last step to determine if age had an impact on performance after differences in prior internet experience, cognitive abilities and training had been controlled for. This analysis was also performed for our measure of navigation.
Given the large number of cognitive predictors, we initially examined the relationship between the cognitive ability measures and the performance outcomes using correlational analyses. These analyses revealed that the following measures were most closely correlated with the performance outcomes: CVLT, Letter Set Test, Number Comparison Test, Shipley Institute of Living Scale, and Log of Trails B (all p values <0.01) (table 2). Owing to our relatively small sample and concerns about multi-collinearity, we then examined the relationships among these ability measures. On the basis of these analyses, we retained the following ability measures for our model: Shipley Institute of Living Test (general knowledge), CVLT (memory), and Letter Set Test (reasoning).
As shown in table 3, age was not significant in any of the models after differences in internet experience and cognitive abilities had been controlled for; therefore we chose model 3 as our final model. The final model for performance accuracy (adjusted R 2 ¼0.46) contained four significant individual difference predictors: prior internet experience, CVLT, Letter Set Test, and the Shipley Independent Living Test. Prior internet experience accounted for 12% of the variance, and the cognitive ability measures resulted in a significant increment in R 2 , accounting for an additional 34% of the variance. Examination of the cognitive variables indicated that the Letter Sets Test was the most influential cognitive ability (b¼0.39), followed by the Shipley Scale (b¼0.33) and the CVLT (b¼0.31) (table 4). The results also indicated that after these variables had been controlled for, training was a significant predictor of performance and resulted in a significant change in R 2 of 0.04 (table 3 ). The final model for performance efficiency (adjusted R 2 ¼0.47) contained the same four predictors. In this model, prior internet experience accounted for 14% of the variance, and cognitive abilities resulted in a significant increment in R 2 , accounting for an additional 33% of the variance (table 3). The Letter Set Test was the most influential cognitive ability (b¼0.38), followed by the Shipley Scale (b¼0.33) and the CVLT (b¼0.31) (table 4). After internet experience and cognitive abilities had been controlled for, training was also a significant predictor of performance and resulted in a significant change in R 2 of 0.04. Examination of the model for navigation indicated similar results (adjusted R 2 ¼0.34). Specifically, prior internet experience accounted for 9% of the variance, and, after this variable had been controlled for, the cognitive ability measures resulted in a significant increment in R 2 , accounting for an additional 27% of the variance. Interestingly, the Shipley Scale was the most important cognitive ability (b¼0.47), followed by the CVLT (b¼0.24) and Letter Sets (b¼0.26) (table 4). In this model there was a small trend indicating that training also contributed to R 2 (increment in R 2 ¼0.05, p¼0.06) (table 3) . Overall, the results indicate that individuals with prior internet experience and Figure 2 Flow of participants. *Problems with language comprehension, tremors, and discrepancy in reporting computer experience. CESD, Center for Epidemiological Depression Scale; MMSE, Mini Mental Status Examination.
higher cognitive abilities were better able to navigate the website.
DISCUSSION
The internet is becoming a critical medium for accessing health information and services. Prior research has shown 4 that older adults often have difficulty using internet-based health applications. In this study we examined the impact of providing basic training about a health website (the Medicare.gov website) on the ability of middle-aged and older adults to use the website to successfully complete a set of tasks. We also compared two training formats: a Unimodal format and a Multimedia format. Additional goals of the study were to examine the influence of prior internet experience and component cognitive abilities on performance.
Overall, our findings from the regression analyses (Table 3 ) indicated that the training was beneficial. After controlling for internet experience and cognition, participants who received training were able to perform the tasks more accurately and efficiently. This finding is important, especially given that the training was relatively brief and only focused on the general content of the website and navigation; there was no specific taskrelated training. Furthermore, the participants only had limited exposure to the training and it was confined to one session. Thus our results suggest that health websites that include basic instructional programs may be helpful to consumers and facilitate their ability to use e-health applications. However, the content and format of the instructional program needs to be carefully designed according to current usability guidelines and tested with user groups that include older adults. 37 Generally, we did not find the Multimedia format to be significantly more beneficial than the Unimodal format. Participants who received Multimedia training were not more accurate or efficient in terms of their performance on the tasks or able to better navigate the website. It may be that the potential benefits of Multimedia in terms of reducing cognitive load were not realized because of the complexity of the tasks that needed to be performed. Also, as noted, the training was not focused on skills related to a specific health management task. It may also be that a different combination of multimedia formats would have been more effective. Several investigators 38 39 have shown that the effectiveness of different multimedia combinations (eg, text with animation, text with narration) varies according to task and performance requirements. Generally, our findings indicate that multimedia formats need further investigation and need to be tested on more complex and varied applications, 19 especially with adult user groups, who have more limited processing capacity. The usability of the training protocol should also be evaluated. In addition, these formats should be tested with larger and diverse samples. The sample size in our study was relatively small and a post hoc analysis revealed that the study was not sufficiently powered (p¼0.38) to detect group differences. However, increasing the sample size (N¼169) would have allowed us to achieve sufficient power (p¼0.80) to obtain a meaningful training effect.
The data also revealed that prior internet experience was an important predictor of all three measures of performance. It is not surprising that the participants who had a greater amount of internet experience performed the tasks more accurately and efficiently and could navigate the website more effectively. These findings underscore the importance of basic internet skills to successful use of internet-based health applications. Today, even with the increased availability of the internet in the USA, it is not ubiquitous, and some populations such as those aged 65+, especially those who are less educated, minorities and of lower socioeconomic status, are less likely to have access or internet skills. Unless, these groups of consumers have 'meaningful access', they may eventually be disadvantaged in terms of access to medical information and services. Training on basic computer and internet skills may also improve the self-efficacy and comfort of older adults with respect to use of these applications. Confidence in one's ability to use technology and comfort using technology are important predictors of technology adoption. 23 A unique feature of this study is the examination of cognitive abilities that are important to use of the website. Our results showed that people who had better reasoning, memory and general knowledge were more successful using the website and performing the tasks. This finding parallels our previous findings 6 7 regarding the importance of cognitive abilities to the performance of internet-based health tasks. Our sample was non-cognitively impaired according to criteria for the MMSE. However, as is typical with most adult samples, there is still variability in cognitive abilities and the results clearly show that, even among non-impaired samples, cognitive abilities are important to use of health management websites. To enable people with lower cognitive abilities to successfully use e-health applications, efforts need to be directed toward the development of design interventions that help compensate for cognitive declines. This would include making the content of websites less technical and easier to comprehend, minimizing the demands on memory, and providing aiding tools such as search aids. Although the population of older adults is very heterogeneous, cognitive abilities such as memory and reasoning often decline with age, particularly in the later decades. In summary, agerelated differences in cognitive abilities, in addition to technical skills, need to be taken into account in the design of these e-health applications. Limitations of our study include the relatively small sample size, brevity of the training program and limited exposure of the participants to the website. Also, our sample was fairly well educated compared with the general older population and somewhat limited with respect to representation of ethnic/ cultural minorities. Despite these limitations, the findings from our study underscore the importance of training and website design to the use of e-health applications.
CONCLUSIONS
e-Health applications are intended to provide consumers with easier access to health information and foster their engagement in health self-management. The benefits of these applications to broad populations of user groups will only be achieved if the abilities, needs, and preferences of diverse users are accounted for in the design of these applications. This requires having an understanding of the potential user population and involving them in the design process using a user-centered design approach. Unless these objectives are met, e-health applications will not achieve their intended goals, but can instead lead to increased healthcare disparities. As cogently noted by Atkinson and colleagues, 40 poorly designed websites can be a challenge for all user groups but an even greater challenge for older adults who may be experiencing some functional declines, illness, or disabilities.
